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Abstract
This study has been carried out to exploit the wind energy 

to lift water from deep well for domestic use in the north of 

Sudan where the wind is available.

The result of this study gave the estimation of proportions 

of five blades with tubes on the concave sides with 

supporting horizontal axis against the wind to achieve the 

task.

الخلصه

مياه          لرفع لرياح ا طاقه لستغلل الدراسه هذه اعداد  تم

لرياح          ا حيث السودان شمال فى لمنزليه ا للستخدامات  جوفية

متوفره
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تتكون         هوائيه تربينه ابعاد حساب الى خلصت الدراسه  هذة

رفع           فى الطاقة لستغلل افقى بمحور مقوسة ريش خمسه  من

 . المطلوبة   لماء ا كميه
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SYMBOLS

Units
2m Rotor swept areaA

2mArea on the upstream side of the rotor1A

2mArea on the downstream side of the rotor2A

Axial induction factor a
Tangential induction factora

)

Number of bladesB
NDrag forceD

mPump piston diameterpD

mDiameter of the delivery pipe
dd

mDiameter of the pump rod
pd

mChord widthC
Drag coefficientDC
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Lift coefficientLC

Power coefficientPC

Torque coefficientTC

mPump strokeL
mLength of the delivery pipe

dL

mSpan length
sL

NAxial forceaF

NDriving forcedF

Friction factorf
2N mAtmospheric pressure aP
2N mUpstream pressurexP
2N mdownstream  pressureyP

wattblade powerb

secmWind speedV
secmUpstream wind speed1V

secmDownstream wind speed 2V

secmRelative speedrV

secmSpeed of the rotorU

NmTorque on the bladebT
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GREEK SYMBOLS

degreeAngle of attack
degreeBlade setting angleb
degreeAngle between the relative velocity and the 

Rotor speed

f

Tip speed ratio
Local tip speed ratio

r
3kg mAir density
3kg mSteel mass densityS

secradAngular speed of the rotor
secradYaw angular speed
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